England and Wales increase from 43000 in 1949 to 145000 in 1979 145000 in (Anderson 1981 (2) Why has there been a progressive increase in the autopsy rate for deaths certified by the coroner (McMahan et al. 1977) so that now it stands at about 99%? By contrast, in Scotland only about 25% of cases referred to the Procurator Fiscal come to autopsy (Mason 1979) .
The purposes for which a coroner's (or a fiscal) autopsy are carried out are quite different from those of a hospital autopsy, and in England and Wales, where the major part of this work is carried out by NHS staff, this must be a considerable drain on NHS resources.
The autopsy has a variety of important roles: in teaching and research, in mortality statistics and epidemiology, and these must not be neglected. For the present, however, I have concentrated on the autopsy as a clinical investigation -the natural sequel to investigations during life. Unless clinicians' and pathologists demand a more energetic and intelligent use of it, we are unlikely to change the present unsatisfactory situation.
H M Cameron
Department of Pathology University of Edinburgh
Microsurgery: renewed sensation t
The microscope was first applied to surgery in the early part of the 20th century, when Maier & Lion (1921) undertook labyrinthine surgery in the experimental animal. In the same year Carl-Orion: Nylen (1954) , a Swedish ENT surgeon, using a monocular instrument carried out fenestration in a rabbit's ear and became the first surgeon to use the microscope in human practice on a case of chronic otitis and a few cases with pseudofistula symptoms. In the following year Nylen's chief of surgery, Holmgren (1923) , used a Zeiss stereoscopic instrument in humans and developed special operations not only for otosclerosis but also for other diseases within the temporal bone. The use of the microscope in other surgical fields was remarkably slow to develop, it being nearly three decades before Perritt (1950), working in Chicago, recognized the potential of the microscope in ophthalmology. This potential has been fully realized in this speciality (Pierse 1974) , where virtually all ocular surgery is now carried out under magnification, with dramatic improvement of prognosis. A patient's hospital stay for cataract extraction, for example, has been reduced from approximately three weeks to three days.
It is worth considering why other branches of surgery were so slow to follow the example of ENT and ophthalmological surgeons. The natural resistance to change has been compounded in other branches of surgery by the need for magnification over a wider operative field than the restricted areas of the middle ear or the eyeball. The limited mobility and field restriction inflicted on the surgeon by a microscope require adaptive training, and great care is needed to ensure that the use of the instrument does not lead to contamination of "the operative field. Various modes of prevention in this latter respect include unwieldy covers, gas sterilization of the whole instrument and meticulous cleaning combined with the use of sterile covers for moving parts. Foot controls partly overcome the need for the surgeon to handle the instruments during an operation.
The operative microscope consists of a body, a stand and a coupling arm. The stand may be of a wide-based floor variety or, in purpose-installed instruments, may be of the ceiling-mounted variety. The coupling arm allows mobility and freedom of access and focusing on the operative field: in some highly specialized instruments careful balancing has allowed great freedom of precise movement in this respect. The body of the microscope is a hollow tube containing an optical system for changing the magnification, preferably by a zoom facility. At the patient's end of the microscope body is an objective lens, the focal length of which can vary from 50 to 2000 mm, although for most' operative procedures a 200-300 mm objective is ideal. At the surgeon's end of the body is the eye piece. This is usually of the binocular form which can be equated to two monocular eye pieces, each viewing a different field, thus providing a stereoscopic view of the operative area. The commonly used forms of microscope, fitted with a 200 mm objective lens and x 12.5 eye pieces, provide magnifications of the order of 4 to 20 times life size. Modern instruments are usually fitted with a fibreoptic light source, preferably of a coaxial nature.
Use of the microscope requires modification of surgical techniques and can add considerable time to an operative procedure. The surgeon requires steadiness of hand which may be aided by sitting down and using some form of arm or hand rest. Instruments must be brought in and out of the operating field automatically so that the operator need not take his eyes away from the operating field. Instruments and thread can easily become caught on adjacent structures outside the surgeon's visual field; assistants and scrub nurses therefore also require specific training and it may be necessary for assistants to have an additional binocular viewing arm if they are to undertake fine manoeuvres.
Microsurgery has required the development of specific forms of fine instruments, manipulated by finger rather than wrist movements. Forceps must be particularly fine, often being adapted from those of the watchmaker. Needle holders must be fine enough to hold needles of less than 5 mm length without damaging them. They are usually without ratchet as the extra movement required to unlock a ratchet can be enough to damage the tissues being sutured. Finger controlled scissors make up the set, whilst knives are often of carefully cut diamond. Clamps, particularly temporary vascular occlusion clamps, must be of appropriate size, weight and closing pressure. Vascular sutures are usually 10/0 monofilament nylon, while bipolar forceps are used in preference to diathermy, and suction must be of controlled low pressure. Such instruments are well constructed and expensive and thus require meticulous use, cleaning and storage.
The specific requirements of the microscope have given scope to instrument development with fruitful cooperation of specialists and instrument makers. A good example is that of the Micra Company in the ophthalmic field (Pierse 1974) , the use of titanium being a characteristic of this development, the same material being used for the author's microvascular set of instruments made by the same company. The recent success of microsurgery in many fields has served to emphasize the need for extensive initial practical experience. This has usually been achieved in animal experimentation, but can be partly replaced and supplemented by the use of practice blocks such as that developed by the Ethicon company. Practice techniques of this nature also provide a convenient way of perfecting the surgeon's technique if microsurgical procedures are separated for any length of time.
The Opmi I microscope which forms the basis of most Zeiss microscopes was first introduced in 1951, but the specific needs of the neurosurgeons who were the next group of surgeons to develop microsurgery brought Hans Littman of the Zeiss Company from Germany to America in the early 1960s.The introduction of a beam splitter into the instrument allowed assistant viewing and documentation by film, the bulk and wobble of the early cameras being soon overcome by refined replacements. Theodore Kurze (1964) had used the microscope in Los Angeles in 1957, undertaking surgery on an encephalocele in a child and also developing a supratemporal transmeatal approach to acoustic neuromas in the internal auditory meatus. Lougheed & Tom (1961) were able to operate on the circle of Willis in the dog using magnification and these developments have stimulated the use of the microscope in aneurysm surgery. The introduction of the microscope also revived interest in surgery of the pituitary gland (Hardy 1962).
The early I960s brought together Jacobson and Donaghy in Burlington, New York. Jacobson had already laid the foundations for microvascular surgery (Jacobson & Suarez 1960) and together with Donaghy he was able to introduce these techniques into the neurosurgical field. By the time of the arrival of Yasargil at Burlington in 1965, middle cerebral artery endarterectomy had already been attempted, albeit unsuccessfully, in the human (Jacobson et 01. 1962) . The involvement of Yasargil in microneurosurgery is already legendary; his linking with Robert Rand in Los Angeles in the treatment of arteriovenous malformations and with Donaghy in the development of extra intracranial arterial bypass (Donaghy & Yasargil 1968 ) are well documented. Since his return to Zurich in 1967 he has been responsible for the training of many neurosurgeons from Europe and North America. The slow introduction of extra-to intracranial bypass reflects the inadequate training of earlier workers, since subsequent progress has shown that there is a high patency in these bypasses into a poorly perfused middle cerebral compl'ex. The author's experience of 126 of these procedures has included .only one death and two permanent neurological operative problems in this high-risk group of patients.
While the establishment of plastic surgery as a specialty in the second quarter of this century can be directly attributable to the pioneering work of Harold Gillies and his contemporaries, the introduction of microsurgery into this field in the 1960s did much to consolidate the specialty. In this respect can be singled out the work of Buncke in the United States and Cobbett in England. Buncke obtained some initial experience in the Burlington laboratory and in 1965 in Palo Alto performed toe-to-hand digital transposition in the monkey. Cobbett undertook a similar transfer of the great toe to thumb in the human in 1968 (Cobbett 1969), Meanwhile post-traumatic replantations were being undertaken: Malt & McKhann (1964) reimplanted the arm of a 12year-old boy in 1962; Kleinert & Kasden (1965) sutured digital vessels; and the first human digital replacements were carried out in 1965 by Komatsu & Tarnai (1968) . Other studies of this nature were carried out in many parts of the world, examples being those of Ikuta and Harii in Japan, Ch'en Chung Wei in Shanghai and O'Brien in Melbourne (O'Brien 1976 ). An important development in the field was the American Replantation Mission to China in 1973.
A meticulous study of specific arteries led to the development of free flap transfers in plastic surgery. Goldwyn et al. (1963) studied the transfer of. island flaps in the experimental situation (although these workers may have hindered development since they suggested that the epigastric vessels were the only suitable recipient vessels in man). Krizek et al. (1965) reported' experimental work concerning composite free grafts from the lower abdomen to the neck in dogs and rats, whilst and Smith et al. (1972) Over the last decade microsurgical techniques have been gradually introduced' into a number of other surgical specialties, often involving more than one area in the same field. A good' example of this is in genitourinary surgery where procedures include testicular transposition (Silber & Kelly 1976 ) and the surgery of infertility and impotence' (Winston 1977 , Casey 1979 . Microsurgery also plays an important role in various experimental fields such as few fibre or single fibre nerve recordings, micromanipulation, such as in the' embryo, and small organ transplantation (Fisher 1965) .
These microvascular anastomoses are generally concerned with vessels of I mm and less in diameter, but magnification can also be of great value in vessels of 1-4 mm and in this instance ocular loupes are advised, since although like the microscope they have the disadvantage of a limited field, they allow more mobility of the surgeon's head during the operative procedure. They are of fixed magnification, usually x 2 to x 6. Examples of areas where ocular l'oupescan be of value include the formation of arteriovenous fistulae at the wrist, surgery of the mesenteric vessels, bypassing and' patching 0$ the distal profunda femoris and branches of the popliteal artery and aortocororiary bypass-procedures. The implantation of the adult hand or arm also falls, into this category as does surgery on:the ureter or bile ducts.
The diversity of the areas in which microsurgery has established a specific role precludes the deplcymenr of single microvascular specialists; rather it involves the routine training of microsurgical techniques to surgeons in many disciplines, possibly with the rationalization and sharing of expensive microscopic equipment. The routine use of ocular Ioupes or magnifying spectacles is also to be encouraged in all areas where, by' so doing, the technical standards of an operative procedure can be maximized and ani improved outcome anticipated.
